Purification and reconstitution of Na+-translocating vacuolar ATPase from Enterococcus hirae.
Vacuolar ATPases make up a family of proton pumps distributed widely from bacteria to higher organisms. An unusual member of this family, a sodium-translocating ATPase, has been found in the eubacterium Enterococcus hirae. We report here the purification of enterococcal Na+-ATPase from the plasma membrane of cells, whose ATPase content was highly amplified by expression of the cloned ntp operon that encodes this Na+-ATPase (ntpFIKECGABDHJ). The purified enzyme appears to consist of nine Ntp polypeptides, all the above except for the ntpH and ntpJ gene products. ATPase activity was strictly dependent on the presence of Na+ or Li+ ions and was inhibited by nitrate, N-ethylmaleimide, and the peptide antibiotic destruxin B. When the purified ATPase was reconstituted into liposomes prepared from Enterococcus faecalis phospholipids, ATP-driven Na+ uptake was observed; uptake was blocked by nitrate, destruxin B, and monensin, but it accelerated by carbonyl cyanide m-chlorophenylhydrazone and valinomycin. These data demonstrate that E. hirae Na+-ATPase is an electrogenic sodium pump of the vacuolar type. This is a promising system for research on the fundamental molecular structure and mechanism of vacuolar ATPase.